Cross-talk between RhoGTPases and stress activated kinases for matrix metalloproteinase-9 induction in response to keratinocytes injury.
Cell migration and extracellular matrix remodeling are two essential processes of wound healing, regulated by extracellular metalloproteinases such as matrix metalloproteinase-2 (Gelatinase A) and matrix metalloproteinase-9 (Gelatinase B). Expression of matrix metalloproteinase-9 is deregulated in numerous wound healing pathologies. To date the mechanisms regulating matrix metalloproteinase-9 during normal wound healing are poorly documented. Using both primary cultures of normal human keratinocytes and a wounding device especially designed to dissect the molecular events during the healing process in vitro, we show that matrix metalloproteinase-9 is stimulated by injury in normal human keratinocytes. This upregulation results from the mechanical stress created by injury and not from a soluble factor, secreted by wounded normal human keratinocytes. We also demonstrate that the Rho family of small GTPases, p38[MAPK] and JNK together play a key part in the signaling pathways controlling the stimulation of matrix metalloproteinase-9 in wounded cells. We provide lines of evidence indicating that in wounded keratinocytes, upregulation of matrix metalloproteinase-9 depends on two distinct pathways. The first involves Rac1 and/or Cdc42 that control the activation of p38[MAPK]. The second depends on RhoA activation that is required for stimulation of JNK.